REPUBLIC OF THE PHILIPPINES 



?i^\\\\\\\\\\\\\\\\\V 



EDICT OF GOVERNMENT 



In order to promote public education and public safety, equal 
justice for all, a better informed citizenry, the rule of law, 
world trade and world peace, this legal document is hereby 
made available on a noncommercial basis, as it is the right of 
all humans to know and speak the laws that govern them. 



PNS/PAES 126 (2004) (English) : Agricultural 
machinery — Sprinkler head — Specification 
Rotating Impact driven type 




BLANK PAGE 



^*-^^^ 





PROTECTED BY COPYRIGHT 



PHILIPPINE NATIONAL 
STANDARD 



PNS/PAES 126:2004 
(PAES published 2002) 



Agriciiltiiral MacMnery - Rotating Sprinkler Head ■ 
Methods of Test 




DEPARTMENTOF 

TRADES INDUSTRY 

PHILIPPINES 



BUREAU OF PRODUCT STANDARDS 



PHILIPPINE AGRICULTURAL ENGINEERING STANDARD PAES 126: 2002 

AgricMltiiral Machineiy - Rotating Sprinkler Head - Methods of Test 



1 Scope 

This standard specifies the methods of test and inspection for rotating sprinkler head. 
Specifically, it shall be used to: 

LI verify the dimensions, weight and materials of construction of sprinkler head and the 
list of specifications submitted by the manufacturer; and 

L2 determine the performance of the device by measuring the discharge capacity, radius of 
throve and distribution pattern at different base pressures. 



2 References 

The following normative document contains provisions, which, through reference in this text, 
constitute provisions of this National Standard: 

PAES 125:2002, Agricultural Machinery - Sprinkler Head - Specifications 

Part 1 : Rotating Impact-Driven Type 

PAES 103:2000, Agricultural Machinery ~ Method of Sampling 

PAES 316:2002, Engineering Materials - Metal Bars, Pipes and Tubes - Specifications 

3 Defieitioiis 

For the purpose of this standard, the following definitions shall apply: 

3.1 

base pressure 

pressure measured at a point on the riser with a distance of at least five times the nominal 
sprinkler inlet diameter from the last upstream direction change or change in pipe cross- 
sectional area 

3J 

nozzle 

aperture of the sprinkler through which the liquid is discharged 
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radius of throw 

farthest distance measured from the sprinkler head centerline to a point at which liquid is 

deposited 

3.4 

rotating sprinkler head 

rotating sprinkler 

device which by its rotating motion around its vertical axis distributes liquid over an area 



4 General Coaditioes for Test and IiispectioH 

4ol Sprinkler head oe test 

In the case of commercially manufactured sprinkler head, the sprinkler head submitted for test 
shall be taken from production model or series of production and shall be sampled in 
accordance with PAES 1 03 . 

42 Role of the maiiHfactiirer/dealer 

The manufacturer/dealer shall submit to the official testing agency the performance 
specifications and other relevant information on the sprinkler head. An official representative 
shall be appointed to conduct minor repair, handle, adjust and witness the test. It shall be the 
duty of the representative to make all decisions on matters of adjustment and preparation of 
the device for testing. The manufacturer/dealer shall abide with the terms and conditions set 
forth by the official testing agency. 

4c3 Site coiiditioEs and test eqeipmeiit 

43.1 Sprinkler site 

The sprinkler shall be located in an area where the surface is smooth or where vegetative 
growth is less than 8 mm in height. The land shall have a maximum slope of 2 percent. A map 
showing location and heights of windbreaks (trees, shrubs, and other obstructions) shall be 
included on the test report. Tests shall not be run when these conditions are not satisfied. 

43.2 Sprinkler mounting 

43.2.1 The sprinkler nozzle height above the nearest collector(s) for test purposes is defined 
in Table 1 . 



T^ble 1. Sprinkler Nozzle Height Above Collectors 




Sprinkler Type 


Sprinkler Inlet Ske 
(Nominal Pipe Diameter) 


Maxiniiiiii NoCTk Height 
Above CoMector 


Riser mounted; rotating 


32' mm or smaller 


915 mm 


Riser mounted; rotating 


38 mm or larger 


1830 mm 


Riser mounted; non-rotating 


All 


460 mm 
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43.2.2 The sprinkler shall remain vertical (within 1 degree) throughout the duration of the 
test. 

4323 The sprinkler riser shall be made from Schedule 40 steel pipe. The riser nominal pipe 
size shall be the same size as the sprinkler inlet connection. The base pressure measurement 
location shall be defined as a point with a distance of at least five times the nominal sprinkler 
inlet diameter from the last upstream direction change or change in pipe cross-sectional area. 
The pressure tap shall be perpendicular to the riser and shall not extend into the inside 
diameter of the riser. Riser stream straightening vanes may be used when data are collected if 
such vanes are supplied as standard equipment with the sprinkler. 

NOTE For more detailed specification of steel pipe (Schedule 40), refer to PAES 3 1 6. 

433 Collector description and location 

433.1 All collectors used to measure distribution shall be identical. They shall be such that 
the water does not splash out and such that evaporation is kept to a minimum. The type of 
collector shall be identified and recorded on the data sheet. If an evaporation suppressant is 
used, its type and method of application shall be identified and recorded on the data sheet. 

433o2 A square grid pattern of collectors shall be used, with the spacing between collectors 
being any whole number. The sprinkler shaU be located in the center of a grid square (midway 
between 4 adjacent collectors). A minimum of 80 coOectors shall be maintained such that the 
tops are level at all times. The maximum spacing of collectors for a pre-determined radius of 
throw is shown in Table 2. (see Annex A) 

Table 2. MaMimini Spacing of Collectors for Pre-determiiied Spriekler Radius of Throw 



Sprinkler Radius of Throw 

(m) 


Maximum Collector Spacing 
Center to Center 

(m) 


<3 


0.30 


3-6 


0.60 


6-12 


0.75 


>12 


1.50 



4333 The average above ground height of the tops of the 4 collectors near the sprinkler shall 
either be 0.9 m or 0.3 m above the ground. This measurement shall be reported as collector 
height. Collectors shall be placed such that the vertical change in height between successive 
collectors shall not exceed a grade of 2 percent. 
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43A Wind measuring equipment and location for outdoor tests 

43 A A Wind velocity during the test period shall be determined with a rotating cup 
anemometer or device of equal or better accuracy. The v^ind direction shall be determined v^ith 
a wind vane on the basis of 8 points of the compass (N, S, E, W, NE, NW, SE, SW). 

43.4.2 Wind velocity sensing equipment shall be located at a minimum height of 4 m. For 
sprinklers with trajectory height of more than 4 m, the sensor height shall be equal to the 
highest point of the main stream ± 10 percent. 

4e3*43 The wind sensing equipment shall be located outside the wetted area and at a location 
that is representative of the wind conditions at the sprinkler location. The maximum distance 
of the sensor location shall not exceed 45 m from the v/etted area of the sprinkler under test. 



5 Test and lespectioe 

Sol Verification of the Maniifactiirer^s TeehiHical Data and Information 

5. LI Tliis inspection is carried out to verify the main dimensions, weight and materials of 
construction of sprinkler head in comparison with the list of manufacturer's technical data and 
information, 

5.L2 A plain and level surface shall be used as reference plane for verification of dimensional 
sprinkler head specifications. 

5 A3 The items to be inspected and verified shall be recorded in Annex B, 

5,2 Field Performance Test 

5,2.1 This test is carried out to obtain the discharge capacity, speed of sprinkler rotation and 
radius of throw and sprinkler distribution pattern at base pressures ranging from 170 kPa up to 
485 kPa at increments of 35 kPa. The base pressure shall not vaiy by more than ± 3 percent 
during the test period. Pressure shall be measured and recorded at a point on the riser using 
pressure measuring devices accurate within ± 3 percent of the sprinkler test pressure. 
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5*2,2 Discharge Capacity Detensiieatioii 

5.2.2.1 The test shall be conducted by operating the sprinkler at base pressures indicated 
in 5.2.1. 

5.2.2.2 The discharge capacity shall be measured using volumetric method. The rotating 
sprinkler head is kept stationary by restraining the impact arm from swinging. A hose is then 
connected to the sprinkler nozzle while a container is placed on the other end of the hose 
opening. The container shall have sufficient capacity to prevent the liquid from overflowing 
during measurement, and it shall be sufficiently rigid to prevent deformation when it is filled 
with liquid. The liquid shall be obtained in a container of known volume for a definite time 
usually one minute. The discharge capacity or sprinkler flow rate shall be computed using the 
following formula: 

^=7 



where: Q is the discharge, L/s 

V is the volume of liquid introduced into container 
in / seconds, L 

t is the time required to introduce liquid of volume V, s 

The flow through the sprinkler shall be measured to an accuracy of ± 3 percent of the sprinkler 
flow rate. 



5.23 Radius of Throw Detemiiiiatioii aed Spriiikler^s Speed of Rotation 

523 A. The test shall be conducted by operating the sprinkler at base pressures indicated 
in 5.2.1. 

5,23.2 The radius of throw shall be taken by computing the average of two measurements (ri 
and r2) made when the sprinkler base is rotated a quarter revolution (90'') about its axis. See 
Figure 1 . Three test trials shall be conducted. _ Pt j 



90° 



Pt2, 



sprinkler 



Figure 1 - MeEsiirement of Rsidiiis of Throw 
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5233 The sprinkler's speed of rotation shaU be measured only while the sprinkler is rotating 
from its own drive mechanism. 

5 J.4 Distribution Pattern 

52AA The conditions for testing shall be in accordance with subclause 43. 

52A2 The test shall be conducted by operating the sprinkler at base pressures indicated 
in 5.2.1. 

5,2,43 The depth of application in each collector shall be determined to an accuracy of ± 2 
percent of the average application depth and recorded in a table showing the location of the 
collector relative to the sprinkler. 

52o5 Items to be measured shall be recorded in Annex C. 

6 Test Report 

6 A Name of testing agency 

6.2 Test report number 

63 Title 

6.4 Summary 

6.5 Purpose and scope of test 

6.6 Methods of test 

6.7 Table 1 - Machine Specifications 

6.8 Table 2 - Field Performance Test Data 

6.9 Observations 

6.10 Name and signature of test engineer 
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Asmex A 
(Infomiative) 

Sample Distribiitioii ®f Colfeetors in a Square Grid Patteni 

For a predetermined 3 m radius of throw, the collectors' location in a square grid pattern with 
a isiinimum of 80 collectors is illustrated in the following figure. 



3iii 




Figure Al - Square Grid Pattem of 8© Colectors for a 3 m Radius of Throw 
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Aeiiex B 



iHspeetioe Sheet for Sprinkler Head 



Name of Applicant : 

Address : 



Telephone No. : 
Name of Distributor : __ 

Address : _^__ 



Name of Manufacturer : 



Factory Address : 



General lEformntioii 



Brand : 
Type : _ 



Model : 



Production date of sprinkler head to be tested (if available) : 

ITEMS TO BE INSPECTED 



ITEMS 


Maaiifactiirer's 
SpecificatioK 


Verification by 
Testing Agency 


Bl Dimensions and weight of the sprinkler 






Bl,l Overall length, mm 






BL2 Overall width, mm 






Bl J Overall height, mm 






Bl,4 Weight kg 






B2 Specifications 






B2d Sprinkler Head 






B2.1.1 Type 






B2,2 Nozzle 






B2.2.1 Type 






B2,2,2 Size, mm 






B2,2e3 Material 






B2.2.4 Mode of Attachment 
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3 



\ / 



Width 



Figure Bl - Measurement of Length, Width and Height of Sprinkler Head 
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Aenex C 



Field Performaiice Test Dat^ Sheet 



CI Sprinkler Head on Test 

Brand 

Model 
Date of test 



C2 Test Conditions 

Ambient temperature 

Dry bulk T 

Wet bulb, T 

Relative Humidity, % 
Atmospheric Pressure, mb 
Wind speed at 4 m elev., kph 



C3 Discharge Cupadty, Sprinkler^s Speed of Rotation and Radius of Throw 
Data Sheet 



Base 

Pressure 

kPa 


Discharge Capacity* 
L/s 


Radius of Throw* 

m 


Time for one 

rotation* 

s 


No:i^le 
1 


Nomle 
2 


Total 


300 min riser 


1000 min riser 


170 














205 














240 














275 














310 














345 














380 














415 














450 














485 

A 















Average of three test trials 
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C4 Sprinkler DistribiitioE Test Data Sheet 

C41 Collector height : 

C4.2 Collector entrance diameter : 



C43 Sketch of test area (sample sketch shown in Figure CI) 

C43.1 Location of sprinkler 

C43.2 Location of climatic measuring equipment 

C4o33 Wind direction during test period 

C43.4 Distance from sprinkler to all windbreaks (upwind, downwind, and to side) 

C43.5 Heights of all windbreaks 



4 m min. height 



Legend: 
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„ -tiv, Windbreaks (trees, shrubs, etc) 



Figure CI - Sketch of Test Area 
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C4.4 Map of sprinkler distribution pattern 



Note: Indicated above are the depths of application in millimeter. 
Mark location of sprinkler with plus (+) sign. 

Indicate prevailing wind direction by an arrow and give its least angle 
of deviation from a line parallel to one of the principal axes of this sheet. 
Grid spacing is _it^sii. 

Figure C2 - Map of Sprinkler Distribution Pattern 
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